Differential expression during development of ADP-ribosylation factors, 20-kDa guanine nucleotide-binding protein activators of cholera toxin.
Cholera toxin exerts its effects on cells in large part through the ADP-ribosylation of guanine nucleotide-binding proteins. Toxin-catalyzed ADP-ribosylation is enhanced by approximately 20-kDa guanine nucleotide-binding proteins termed ADP-ribosylation factors (ARFs), which are allosteric activators of the toxin catalytic unit. Rabbit antiserum against a purified bovine brain ARF (sARF II) reacted on immunoblots with two approximately 20-kDa ARF-like proteins (sARF I and II) in tissue extracts from bovine, rat, frog, and chicken. Levels of ARF were higher in brain than in non-neural tissues. In rat brain, on the second postnatal day, amounts of sARF I and II were similar. By the 10th postnatal day and thereafter, sARF II predominated. Relative levels of ARF determined by immunoreactivity were in agreement with levels assessed in functional assays of cholera toxin-catalyzed ADP-ribosylation. Based on nucleotide and deduced amino acid sequences of human and bovine cDNAs, there appear to be at least six different ARF-like genes. Northern blots of rat brain poly(A)+ RNA were hybridized with cDNA and oligonucleotide probes specific for each of the human and bovine ARF genes. From the second to the 27th postnatal day, ARF 3 mRNA increased, whereas mRNAs for ARFs 2 and 4 decreased; and those for ARFs 1, 5, and 6 were apparently unchanged. Partial amino acid sequence of sARF II is consistent with it being either the ARF 1 or 3 gene product. The developmental changes in rat brain ARF parallel neuronal maturation and synapse formation.